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Abstract

In this paper, the influence of nitrogen content in the plasma gas on the corrosion resistance
of austenitic s tainless steel (304) was studied. Plasma nitriding was performed using a direct
current (DC) glow discharge reactor at temperatures of 450°C and 500°C using H,-N, gas
mixtures containing different nitrogen concentra ons of 25%, 50% and 75%. Phase
composition, nitrided case depth and surface hardness of nitride layer were determined
using X-ray diffraction analysis, Scanning Electron Microscope (SEM) observations and
microhardness measurements respectively. Corrosion resistance of samples was evaluated
by performing potentiodynamic polarization tests which were carried out in 3.5% NaCl
solution using a standard three-electrode cell. The results showed that with increasing
process temperature and nitrogen concentration in the plasma gas, thickness and hardness
of nitrided layers is increased. Plasma nitriding at 500°C and nitrogen concentra ons of 50%
and 75% at 450°C leads to the formation of chromium nitride precipitates besides the
expanded austenite and therefore reduction of corrosion resistance. Plasma nitriding of the
304 stainless steel at 450°C will lead to increased corrosion resistance only using low
concentra ons of nitrogen (25%) in the plasma gas. Variations in hardness and corrosion
resistance of the nitrided samples were discussed based on the nitrogen content and phase
composition of the nitride layers.

Keywords: Corrosion Resistance, Plasma Nitriding, Austenitic Stainless Steel, Surface

Hardness, Pitting Corrosion.
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